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Cities – because of lower wind speeds, surface sealing, building materials e.g. –
are suffering from higher temperatures, known as the urban heat island
phenomenon (UHI). Climate change will even enhance this problem, which
demands adaption and mitigation strategies. Especially nighttime UHI enhances
negative health effects for special population groups. As a consequence, the
availability of an adequate supply with cool and clean air becomes even more
important. One possibility to supply mid-latitude cities in complex terrain with
cold air is nighttime cold air drainage flow. Therefore, valleys with these
ventilation functions require particular attention. Three weather stations were
set up in a suburban valley in the city of Aachen to analyze the characteristics of
local cold air drainage flow. Throughout a two year measurement period special
attention was paid to the impact of vegetation within the valley providing the
opportunity to discuss the different roles of vegetation in an air flow pathway.
The effect of vegetation on cold air drainage flow was investigated in a small suburban valley in the city of
Aachen. Weather stations in connection with a mobile measurement campaign over a period of two years
created a large data set for analysis. The data show a verifiable impact on ventilation functions and
nocturnal cold air drainage flow. In both cases wind speed was reduced. Therefore vegetation stands – alike
buildings – require particular attention in urban planning processes. Although the drainage area of the
investigated valley is rather small – approximately 2 km2 – the measured cold air quantities, the drainage
characteristics and the frequency of occurrence let us conclude that such valleys play an important role in
mitigating the urban head island effect and adapting cities to climate change by reducing inner urban
temperatures during inversion weather conditions.
Fig.3: Measurement site in the suburban valley with measured parameters, measurement 
heights and seasonal height of vegetation
Fig 2. Vegetation Canopy and mobile cross valley wind speed measurements at a height of 2 m 
at WS02 and WS03 (c.f. Fig 1)
Fig 1. Area of investigation within the city of Aachen including land use, building structure weather stations and cold air drainage 
flow direction (left). Overview of the urban structure of the city of Aachen (right)
Fig 4. Cross valley profile (left, 13.06.2009, 9:15 – 9:35 pm) and balloon measurement (right, 
13.06.2009, 9:26 – 10:04 pm) in a suburban valley of the city of Aachen near WS01 (c.f. Fig 1).
Fig 5. Modelled 
wind speed at a 
suburban valley 
with (A) and 
without (B) a 
vegetation 
stand after two 
hours of cold air 
drainage (c.f. 
poster 
presentation by 
G. Ketzler 
W31/467 and 
W36/690)
Fig 6. Wind speed at WS Hörn in relation to WS03 in summer (01.03. –
31.08) before (2009) and after extraction of vegetation (2010)
